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(54) FAUCET 
(57)Abstract: 

PURPOSE: To facilitate manufacture of a 
faucet and to improve heat insulating 
ability by a method wherein the inlet and 
the outlet of an internal member are 
communicated with a gap and a layer 
formed of resin is formed at least at a part 
of the inner peripheral surface of an 
external member. 

CONSTITUTION: A covering layer 54 
formed of polytetrafuloroethylene is 
formed on the inner peripheral surface of 
an outer casing 50. Thus, the cavitation 
damage of the outer casing 50 owing to 
cavitation is prevented from occurring. 
Further, since the surface of the covering layer 54 is smoothened, there 
is no need for secondary machining, such as grinding and polishing, of 
the part, with which a sealant makes contact, of an O-ring. Further, 
when the thickness of the covering layer 54 is increased, since resin 
has insulating ability, the outer peripheral surface of the outer casing 50 
is prevented from being heated. This constitution causes a water flow 
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passage 55 to form a hot water flow passage, resulting in the increase 
of the degree of freedom of a design of variation in a position between a 
mixing valve cartridge 70 and a switch valve cartridge 1 50. 
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[JP,06-300156,A] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1]A cock comprising: 

An entrance and an exit of a fluid. 

An inner member provided with a passage which opens this entrance and this exit for 
free passage. 

It has storage space which stores said inner member, and consists of an external 
member which forms a gap between these inner members stored by this storage 
space, an entrance and/or an exit of said inner member are opened for free passage in 
said gap, and it is a layer of inner skin of said external member according to resin in 
part at least. 

[Claim 2]The cock according to claim 1, wherein said inner member equips a passage 
of this inner member with a valve gear which controls flowing fluid. 
[Claim 3]The cock according to claim 2, wherein said valve gear has the housing of 
specified shape fitted in a passage of said inner member and dedicates at least a part 
of function which controls a fluid in this housing. 

[Claim 4]As for said external member, claims 1 thru/or 3 provided with an insertion 
aperture which inserts this inner member in said storage space which stores said 
inner member are the cocks of a statement either. 

[Claim 5]A communication opening which connects an actuator of this valve gear and 
this valve gear when said insertion aperture is provided with a valve gear in which said 
inner member controls flowing fluid to a passage of this inner member, Or the cock 
according to claim 4 being a holding part in a case of fixing an entrance of a fluid in 
said external member, an exit, or a cock to other structures. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a cock. 
[0002] 

[Description of the Prior Art]Conventionally, as this kind of a cock, there is a 
combination faucet which mixes and carries out the discharged water of the hot and 
cold water as well as the ability to carry out the discharged water of hot water or the 
water independently. This combination faucet is provided with the change mechanism 
which performs the change of the hot-and-cold-water mixing mechanism and hot and 
cold water which adjust the mixture ratio of hot and cold water to the inside of that 
casing, and change the temperature of mixed-hot-water water. The mixed-hot-water 
water passage which goes to a spout is formed using the inner skin of a casing from 
the hot-and-cold-water mixing mechanism besides the hot water side passage until it 
results in this hot-and-cold-water mixing mechanism from the charging line by the 
side of hot water and water, and the water side passage. 

[0003]By the way, the combination faucet has spread quickly as part of creation of 
the environment of the circumference of comfortable water from the ability of the 
temperature of the mixed-hot-water water by which discharged water is carried out 
to be changed. For example, it is installed in the toilet in the bathroom and department 
store of a hotel, an airport, etc., etc. as well as the kitchen and bathroom of an 
ordinary home. 

[0004]And as well as the shape of a combination faucet itself, in order to raise the 
atmosphere of the various setting positions, giving a high grade feeling is called for. In 
order to meet such a demand, carrying out mold shaping of the casing which makes 
the appearance of a combination faucet is performed. Thus, since the sculptured 
effect etc. which were given to the mold were transferred to the casing outside 
surface when carrying out mold shaping of the casing, the above-mentioned demand 
had been satisfied. Although the cutting formation of the sculptured effect etc. can be 
carried out by copying or an NC machine tool in a casing outside surface, since 
prolonged machining is needed or it becomes a high cost, it is not realistic. 
[0005]The demand about the intensity to the excessive water pressure produced at 
the time of water hammer generating, etc. and the demand in the endurance to the 
rapid temperature change by chilled water and hot water are also fully filled by 
carrying out mold shaping of the casing. 
[0006] 

[Problem(s) to be Solved by the Invention]However, the following problems are left 
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behind when mold shaping of the casing is carried out. As mentioned already, while a 
casing builds in a hot-and-cold-water mixing mechanism etc., the inner skin of the 
casing is used as the hot water side passage in the inside of a cock, the water side 
passage, or a mixed-hot~water water passage. Therefore, various machinings are 
needed for the inside of a casing for sealing nature reservation, and inclusion of a 
hot~and-cold-water mixing mechanism and passage formation. With a casting surface, 
since sealing nature cannot be secured or inclusion or uniform passage formation of a 
hot-and-cold-water mixing mechanism etc. cannot be performed, specifically in the 
inside of a casing, cutting of the hole for storage, the slot for O ring arrangement, etc. 
of a hot-and-cold-water mixing mechanism etc., a cutting process by turning, 
polishing work, etc. are needed. 

[0007]If machining of cutting of a hole, a slot, etc., a cutting process by turning, 
polishing work, etc.. etc. is the outside of a casing, it can be performed easily, but 
inside a casing, since restrictions are received in the tool to be used or what is called 
de-burring inside is needed for it, it needs a special tool and a complicated 
manufacturing process. That is, it had to pass through complicated machining in the 
inside of a casing. 

[0008]In the casing by mold shaping, calorific capacity of the casting was small, and 
since adiathermancy was missing, when the hot water channel was established in the 
inside of a casing, there was a case where the temperature on the surface of a casing 
became high selectively, and it was hard to use. Therefore, without providing a hot 
water channel in a casing, while hot water flowed, the design which installs a mixing 
valve in the input of hot water so that it may be mixed with water was demanded. 
Many of above-mentioned problems are pointed out even if it is a cock which carries 
out the discharged water only of water or the hot water. 

[0009]Such a problem was solved, manufacture was easy, and was made for the 
purpose of having adiathermancy, and the cock of this invention took the next 
composition. 
[0010] 

[Means for Solving the Problem]An inner member provided with a passage where the 
cock according to claim 1 opens an entrance and an exit, and this entrance and this 
exit of a fluid for free passage. Let it be a gist to have had storage space for which 
said inner member is stored, to have consisted of an external member which forms a 
gap between these inner members stored by this storage space, to have opened an 
entrance and/or an exit of said inner member for free passage in said gap, and to have 
had a layer of inner skin of said external member according to resin in part at least. 
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[0011]Here, in the cock according to claim 1, said inner member can also be 
considered as composition provided with a valve gear which controls flowing fluid to a 
passage of this inner member. In this case, said valve gear has the housing of specified 
shape fitted in a passage of said inner member, and can also consider it as 
composition which dedicated at least a part of function which controls a fluid in this 
housing. 

[0012]There is no claim 1 and said external member can also be considered as 
composition provided with an insertion aperture which inserts this inner member in 
said storage space which stores said inner member in a cock of a statement 3 either. 
In this case, a communication opening which connects an actuator of this valve gear 
and this valve gear when said insertion aperture is provided with a valve gear in which 
said inner member controls flowing fluid to a passage of this inner member, Or it can 
also have composition which is a holding part in a case of fixing an entrance of a fluid 
in said external member, an exit, or a cock to other structures. 
[0013] 

[Function]The cock according to claim 1 constituted as mentioned above prevents 
the inner skin of an external member from corrosion or the erosion-corrosion by a 
cavitation by having a layer by resin in the inner skin of an external member. 
Fabricating, such as grinding and polish, is made unnecessary about the portion which 
sealing members, such as an O ring, contact. Therefore, also in the case of a cast, a 
casting surface may still be sufficient and a manufacturing process is made brief. 
Since calorific capacity is large, resin has adiathermancy and prevents the outside 
surface near a hot water channel from getting hot. 

[0014]Here, as resin which makes a layer to the inner skin of an external member, the 
fluoro-resin and the thermosetting epoxy resin which are represented by 
polytetrafluoroethylene, and the plastic generally called engineering plastics 
correspond. Engineering plastics are plastics excellent in a heatproof, ****-proof, 
medicine-proof, fire retardancy-proof, etc. About 50 or more MPa and impact 
strength will be about 50 or more J/m, and if shown numerically, tensile strength will 
be [ heat deflection temperature ] not less than about 100 ** plastic (plastic-molding 
processing glossary). For example, polyamide (PA), polycarbonate (PC), polyacetal 
(POM), What is called general-purpose engineering plastics, such as modified 
polyphenylene ether (PPE) and polyester, A polyphenylene sulfide (PPS), polyarylate 
(PAR), Polyether imide (PEI), polysulfone (PSF), polyether sulphone (PES), Polyether 
ketone (PEK), a polyether ether ketone (PEEK), It is possible to use what is called 
super engineering plastics, such as thermosetting resin which is excellent in polyimide 
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(PI), polyamidoimide (PAI), a liquid crystal plastic, shock resistance, and chemical 
resistance. It is also possible to use what added glass fiber to these resin, and the 
resin which mixed two sorts or three sorts or more. 

[0015]The cock according to claim 1 contains all the cocks in the state where it is 
generally used to fluids, such as water, hot water, mixed-hot-water water, soapy 
water, drugs water, a mousse, alcohol, and a salt solution. It is not restricted to what 
equipped the inside of a cock with the valve gear, but the case where there is no valve 
gear in a thing without a valve gear, for example, a faucet body, and it has a stop valve 
in a showerhead etc. are included. 

[0016]The resin which makes a layer to the inner skin of the external member of the 
cock according to claim 1 may be more than the bilayer by resin which is not 
restricted to the layer by single resin, but is different. The layer of resin in the inner 
skin of the external member of the cock of this invention is contained also when 
forming by inserting in an external member the pipe formed with the case where it 
forms by spraying resin melted into a solvent etc. directly, or resin. 
[0017]The cock according to claim 2 controls the stop of the flow of a fluid, a change, 
mixing of two or more sorts of fluids, regulation of the mixing ratio, regulation of the 
rate of flow, etc. to flowing fluid to the passage which a valve gear has in an inner 
member. 

[001 8]The cock according to claim 3 is storing a valve gear in the housing of specified 
shape, makes attachment of a cock easy and makes easy correspondence when a 
defect arises in a valve gear. 

[0019]The cock according to claim 4 makes insertion of an inner member easy by 
having established the insertion aperture which inserts an inner member in the 
storage space which stores the inner member of an external member. 
[0020]By using also [ holding part / which fixes an insertion aperture to the 
communication opening of the final controlling element of a valve gear, or the 
entrance of a fluid / by which it fixes a cock to other structures ], the cock according 
to claim 5 lessens the hole established in an external member, and maintains the 
intensity of an external member. 
[0021] 

[Example]In order to clarify further composition and an operation of this invention 
explained above, the combination faucet as one suitable example of this invention is 
explained below. 

[0022] Drawing 1 is a top view of the combination faucet concerning one example of 
this invention. This combination faucet is provided with the main part 10. the feed 
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water leg metal fittings 20 connected to the water pipe which is not illustrated, and 
the hot~water-supply leg metal fittings 40 connected to piping from the water heater 
which is not illustrated. The main part 10 has stored main functional parts in the outer 
casing 50. 

The both ends are equipped with the temperature control handle 80 and the change 
handle 160. 

[0023] Drawing 2 is an H line sectional view of drawing 1 in which the structure of the 
feed water leg metal fittings 20 is shown. The feed water leg metal fittings 20 are 
provided with the binding 28 which connects and fixes the housing 22 incorporating 
the stop valve 30, the splicing fittings 24 connected to the break mouth 51 of the 
outer casing 50 mentioned later, the splicing fittings 24, and the housing 22. The 
splicing fittings 24 are the exits 29 of an end, fit into the break mouth 51 of the outer 
casing 50, and flow with the stream way 55 formed in the outer casing 50 later 
mentioned in the tip. The housing 22 is connected and fixed by having a 
screw-thread-formation part in the other end, and screwing a 

screw-thread-formation part and the binding 28 in it. The entrance 21 is formed in the 
other end of the housing 22, and the screw-thread-formation part is provided in 
entrance 21 periphery at it so that it may screw in a water pipe, in addition — being 
equipped with the packing 26 made of resin between the splicing fittings 24 and the 
housing 22 — liquid — the seal is carried out so that it may become dense. 
C0024]the stop valve 30 included in the housing 22 — the housing 22 — liquid — it 
has the cap 34 concluded densely, the cap 34 and the valve element 32 guided to the 
housing 22, and the strainer 38. The valve element 32 has the guide part 35 with the 
housing 22, and the end 36. 

The opening 37 which serves as a passage of water at the time of water flow is formed 
in the guide part 35. 

The guide part 35 has geared with the housing 22. 

By rotating the valve element 32, it has composition which the valve element 32 slides 
to shaft orientations. 

Therefore, it cuts off water or lets water flow by rotating the valve element 32 and 
making the end 36 and the valve seat 23 formed in the housing 22 detach and attach. 
After the water which flowed from the crevice between the end 36 and the valve seat 
23 at the time of water flow passes along the opening 37 and removes garbage with 
the strainer 38, it flows into the main part 10 through the exit 29. 
[0025]The hot-water-supply leg metal fittings 40 are provided with the same 
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composition as the feed water leg metal fittings 20, and are connected to the 
hot~water pipe which is not illustrated. 

It introduces into the hot water channel 130 (refer to drawing 3 ) which mentions hot 
water later. 

That explanation is omitted about the composition of these hot-water-supply leg 
metal fittings 40. 

[Q026] Drawing 3 is an IHI line sectional view of drawing 1 . As shown in the figure, the 
outer casing 50 of the main part 10. It has the inner casing 60 fitted in into the outer 
casing 50, the mixing valve cartridge 70 stored in the inner casing 60, the 
diverter-valve cartridge 150 similarly stored in the inner casing 60, the faucet exit 170. 
and the shower exit 180. The break mouth 51 connected to the feed water leg metal 
fittings 20, the hot water entrance 52 connected to the hot-water-supply leg metal 
fittings 40, the faucet exit 1 70. and the shower exit 1 80 are formed in the outer casing 
50. 

[0027]This outer casing 50 is formed with the pipe made from an alloy. 

The enveloping layer 54 by polytetrafluoroethylene continues for 100 micrometers in 

thickness, and the inner skin is given. 

It is one of the fluoro-resins, and this polytetrafluoroethylene is excellent in heat 
resistance and chemical resistance, and is resin with a small coefficient of friction. In 
this example, although polytetrafluoroethylene was used for the enveloping layer 54, a 
thermosetting epoxy resin may be sufficient. The adhesive power of an epoxy resin to 
metal is large, and by choosing a hardening agent suitably, it can get softening 
temperature and can make it the plastic excellent in heat resistance. If it is the plastic 
excellent in the performance target even if it is other plastics, of course, it can be 
used. For example, fluoro-resins other than polytetrafluoroethylene, a polyphenylene 
sulfide (PPS), It is usable in polyimide (PI), polyamidoimide (PAI), a polyether ether 
ketone (PEEK), polyether sulphone (PES), polysulfone (PSF). polyarylate (PAR), 
polyether imide (PEI), etc. 

[0028]The enveloping layer 54 of the outer casing 50 obtains required layer thickness 
by carrying out melting of the polytetrafluoroethylene and spraying it by covering and 
adjusting the quantity to spray. In using a thermosetting epoxy resin, it forms the 
enveloping layer 54 by spraying the epoxy resin melted into a solvent. Although 
carried out to obtaining a resin layer by spraying polytetrafluoroethylene as mentioned 
above by this example, the composition formed by making into pipe shape beforehand 
the resin which has heat resistance, and inserting this inside the outer casing 50 is 
also preferred. 
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[0029]Since the several millimeters outer diameter of the inner casing 60 is small to 
the inside diameter of such outer casing 50, The gap is constituted among both and 
this is used as the stream way 55, the channel 174 to the faucet exit 1 70 of 
mixed-hot-water water, and the channel 184 to the shower exit 180 of 
mixed-hot-water water. 

[0030]Water flows from the break mouth 51, and the stream way 55 passes the hole 
by which this water was formed in the inner casing 60 and which is not illustrated, and 
flows into the mixing valve cartridge 70. On the other hand, the hot water which flowed 
into the hot water channel from the hot water entrance 52 passes the hole which was 
formed in the inner casing 60 and which is not illustrated, and flows into the mixing 
valve cartridge 70. And hot and cold water is mixed in the mixing valve cartridge 70, 
and mixed-hot-water water flows out of the faucet exit 1 70 or the shower exit 1 80 
through the diverter-valve cartridge 150, The structure of the mixing valve cartridge 
70 and the diverter-valve cartridge 150 is explained in detail later. 
[0031]Next, the mixing valve cartridge 70 stored in the outer casing 50 is explained. 
The mixing valve cartridge 70 is provided with the thermal-sensing spring room 90, the 
bias spring room 100, and the slide room 120. The hot water channel 130 connected to 
the hot water entrance 52 is formed, and the hot water side valve seat 134 which has 
the hot water side port 132 which is a passage of the hot water from this hot water 
channel 130 to the bias spring room 100 is formed in the mixing valve cartridge 70. 
Similarly, the stream way 140 is formed and the water side valve seat 144 which has 
the water side port 142 which is a passage of the water from this stream way 140 to 
the thermal-sensing spring room 90 is formed in the mixing valve cartridge 70. The 
mixing valve cartridge 70 equips that periphery with the stream way 140, and this 
stream way 140 and the break mouth 51 open it for free passage via the hole formed 
in the inner casing 60. The water side valve seat 144 in which the below-mentioned 
moving valve element 110 sits down is formed in the water side port 142 which is a 
passage of the water from this stream way 140 to the thermal-sensing spring room 90. 
[0032]Between the hot water side valve seat 134 and the water side valve seat 144, 
the hot water side valve seat 134 and the water side valve seat 144, and the moving 
valve element 110 detached and attached have fitted in slidably. This moving valve 
element 110 receives the spring power of the thermal-sensing spring 92 stored by the 
thermal-sensing spring room 90 via the spring receptacle 94, and that position 
becomes settled by balance of such spring power in response to the spring power of 
the bias spring 102 stored by the bias spring room 100. The communicating hole 111 
which opens the bias spring room 100 and the thermal-sensing spring room 90 for free 
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passage is formed in this moving valve element 1 10. 

[0033]Therefore, the hot water which flowed into the hot water channel 130 passes 
through the gap between the moving valve element 1 10 and the hot water side valve 
seat 134, flows into the bias spring room 100, passes through the communicating hole 
1 1 1 after that, and flows in the thermal-sensing spring room 90. On the other hand, 
the water which flowed into the stream way 140 passes through the gap between the 
moving valve element 1 10 and the water side valve seat 144, and flows in the 
thermal-sensing spring room 90. For this reason, hot and cold water is mixed in this 
thermal-sensing spring room 90. and that mixture ratio becomes settled in the ratio of 
the gap between the moving valve element 110 and the valve seat of those both sides. 
The hot and cold water mixed at the thermal-sensing spring room 90 of the mixing 
valve cartridge 70 flows into the channel 1 74 through the below-mentioned 
diverter-valve cartridge 150, and discharged water is carried out from the faucet exit 
170. 

[0034]The thermal-sensing spring 92 is formed with the metal from which an elastic 
coefficient changes according to temperature. The alloy which belongs as a metallic 
material from which an elastic coefficient changes according to temperature under 
the category of the shape memory alloy (SMA) which consists of a nickel titanium 
alloy is known. When this SMA changes an elastic coefficient according to 
temperature, the spring constant of the thermal-sensing spring 92 changes according 
to temperature. On the other hand, the bias spring 102 is formed with the usual spring 
material which has a fixed spring constant about temperature. 
[0035]In the slide room 120, spline fitting of the spring receptacle 122 of the bias 
spring 102 is carried out to axial-direction-displacement ease and rotation impossible 
inside the mixing valve cartridge 70. 

On the inner screw thread of the spring receptacle 122, warm one 124 fixed to the 
temperature control handle 80 has geared. 

Therefore, by rotating the temperature control handle 80, warm one 124 rotates, the 
spring receptacle 122 slides to shaft orientations, and the amount of energization of 
the bias spring 102 changes. As a result, the balance with the thermal-sensing spring 
92 and the bias spring 1 02 collapses, and it is displaced to the position of new balance, 
the mixture ratio of hot and cold water changes so that it may become a ratio of the 
new gap between the moving valve element 1 10 and the valve seat of those both sides, 
and the moving valve element 110 changes the temperature of mixed-hot-water 
water. 

[0036]After setting up tapping temperature by adjusting the amount of energization of 
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the bias spring 102 by the temperature control handle 80, tapping temperature is 
adjusted by the thermal-sensing spring 92 and the bias spring 102 so that it may 
explain below. 

[0037]When mixed-hot-water water serves as preset temperature after a tapping 
start and conditions, such as a hot-water supply temperature from a water heater, 
waterworks water temperature, or a flow, are in a stationary state, A position is 
determined by the balance with the spring power of the thermal-sensing spring 92 and 
the spring power of the bias spring 102 which are generated with the temperature of 
the mixed-hot-water water in the thermal-sensing spring room 90, and the moving 
valve element 110 is standing it still. Conditions, such as a hot-water supply 
temperature from [ from this state ] a water heater, waterworks water temperature, or 
a flow, are changed by disturbance, and if the temperature of mixed-hot-water water 
becomes higher than preset temperature, the thermal-sensing spring 92 will change a 
spring constant to a large side according to this temperature change, and will increase 
spring power. By this, the balance with the spring power of the thermal-sensing spring 
92 and the spring power of the bias spring 102 collapses, and the thermal-sensing 
spring 92 makes the preload of the bias spring 102 increase, and displaces the moving 
valve element 1 10 to the drawing 3 left. According to displacement of this moving 
valve element 1 10, the rate of hot water decreases and the temperature of 
mixed-hot-water water fails. If the temperature of mixed-hot-water water becomes 
lower than preset temperature on the contrary, the thermal-sensing spring 92 will 
change a spring constant to a small side according to this temperature change, and 
will decrease that spring power. By this, the balance with the spring power of the 
thermal-sensing spring 92 and the spring power of the bias spring 102 collapses, the 
bias spring 102 resists the energizing force of the thermal-sensing spring 92, and the 
moving valve element 1 10 is displaced to the method of the drawing 3 right. According 
to displacement of this moving valve element 110, the rate of water decreases and the 
temperature of mixed-hot-water water rises. The temperature of mixed-hot-water 
water is held by operation of such a thermal-sensing spring 92 at preset temperature. 
[0038]In the housing 153, the diverter-valve cartridge 150 stored by the inner casing 
60 stores the diverter valve 152 for performing change of the discharged water and 
water cutoff of mixed-hot-water water, and aciiustment of spouting volume, enabling 
free rotation, and is provided with it. The periphery is equipped with the annular 
channel 182 for making mixed-hot-water water flow into the channel 184 as well as 
the annular channel 1 72 for making mixed-hot-water water flow into the channel 1 74. 
And this channel 172 and channel 174 are open for free passage via the hole 61 
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formed in the inner casing 60 by the diverter-valve cartridge 150 being stored by the 
inner casing 60 watertight. Similarly, the channel 182 and the channel 184 are open for 
free passage via the hole 62 formed in the inner casing 60. The inflow chamber 154 
where the hot and cold water mixed at the thermal-sensing spring room 90 flows into 
this diverter valve 152 from the end face of the diverter valve 152 is formed. 
This inflow chamber 1 54 is attached to the valve element 1 55 by the method of a wrap, 
and the diverter valve 152. 

The hot-and~cold-water pass hole 157 which, on the other hand, opens for free 
passage the hot-and-cold~-water pass hole 156 which opens the inflow chamber 154 
and the channel 1 72 for free passage, and the inflow chamber 1 54 and the channel 1 82 
in the housing 153 is punched. These hot-and-cold-water pass holes 156 and 157 
change that effective area product via the valve element 1 55 by rotation of the 
diverter valve 152. The diverter valve 152 is being fixed to the change handle 160, and 
the diverter valve 152 rotates by rotating the change handle 160. 
[0039]By therefore, the thing which the diverter valve 152 is rotated via the change 
handle 160, and is done for the opening of the hot-and-cold-water pass hole 156 by 
the valve element 155 of the diverter valve 152. The discharged water of the 
mixed-hot-water water of spouting volume according to the effective area product is 
carried out from the faucet exit 170 through the channel 172, the hole 61 of the inner 
casing 60, and the channel 174. The discharged water of the mixed-hot-water water 
of spouting volume according to the effective area product is carried out from the 
shower exit 180 through the channel 182, the hole 62 of the inner casing 60, and the 
channel 184 by carrying out the opening of the hot-and~cold-water pass hole 157 by 
the valve element 155. Water is cut off by not carrying out the opening of any of the 
hot-and-cold-water pass holes 156 and 157 by the valve element 155. Therefore, the 
change of the discharged water and water cutoff of the mixed-hot-water water from 
the faucet exit 1 70, and the discharged water and water cutoff of the 
mixed-hot-water water from the shower exit 180 and adjustment of spouting volume 
are made by the above-mentioned diverter-valve cartridge 1 50. 

[0040]Since the enveloping layer 54 according the inner skin of the outer casing 50 to 
polytetrafluoroethylene was given according to the combination faucet of the example 
explained above, the erosion-corrosion by the cavitation of the outer casing 50 can be 
prevented. Since the surface of the enveloping layer 54 can be smoothed, it is not 
necessary to carry out fabricating, such as grinding, polish, etc. of a portion which 
sealants, such as an O ring, contact. If the enveloping layer 54 is thickened, since it 
has adiathermancy, resin can prevent the peripheral face of the outer casing 50 from 
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getting hot. This enables it to replace the channel of water, and the channel of hot 
water, i.e., in this example, make the stream way 55 into a hot water channel. 
Therefore, flexibility of designs, such as change of the position of the mixing valve 
cartridge 70 and the diverter~valve cartridge 150, can be made high. From the first, 
since the outer casing 50 was formed with the casting, it can have sufficient intensity. 
Since the gap of the outer casing 50 and the inner casing 60 was made into the stream 
way 55, compared with the case where the channel of a circular section or a 
rectangular cross section is provided, the diameter of the outer casing 50 can be 
made small. 

[0041 ]In this example, although temperature control of mixed-hot-water water was 
used with the composition using the thermal-sensing spring 92 by SMA, the 
composition using a wax element does not interfere, either. From the first, you may be 
the composition of not performing temperature control by a thermo-sensitive device. 
Although it had composition which carries out discharged water by selection with a 
faucet and a shower in this example, you may be the composition used as the 
discharged water of only a faucet, or the discharged water of only a shower. 
[0042]In this example, although outer casing 50 was made into the approximate circle 
pilaster, a multiple pilaster and an elliptic cylinder form are also preferred. Although 
the thickness of the outer casing 50 was set constant, there may not be any 
unevenness in an inner surface, and thickness may not be constant as long as it is 
smooth. Since what is necessary is just to be able to store the inner casing 60, the 
outer casing 50 does not have to carry out the opening of the both ends, and even if it 
is shape which is carrying out the opening only of the end, it is not cared about. 
[0043]Although the example of this invention was described above, The composition 
which this invention is not limited to such an example at all, and forms the outer 
casing 50 with other metallic materials, such as a casting and an aluminum alloy, for 
example. The composition of the ability to carry out in the mode which becomes 
various within limits which do not deviate from the gist of this invention etc. which 
form the outer casing 50 with materials other than a metallic material are natural. 
[0044] 

[Effect of the Invention]As explained above, since it has a layer by resin in the inner 
skin of an external member, in the cock according to claim 1 , the effect which is that it 
is easy to respond to various requests demanded as a cock is done so. For example, if 
its attention is paid to the smoothness of the surface of the layer of resin, the 
coefficient of friction of the channel of a fluid can be made small, the 
erosion-corrosion by cavitations, such as an external member, can be prevented, and 
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it is not necessary to carry out fabricating, such as grinding and polish, and a 
production process can be made easy. When sealing members, such as an O ring, 
contact a resin part, even if it does not grind and grind, high seal force can be acquired. 
If the composition (thickness etc.) in which the adiathermancy of resin was employed 
efficiently is taken, even if it provides the channel of hot water, the peripheral face of 
an external member does not get hot too much, and the position of a mixing valve can 
be freely designed within a cock. If engineering plastics are used for a resin part, 
fabricating, such as grinding and polish, can be performed easily. From the first, since 
an external member can be formed with a metallic material, the high grade feeling and 
weightiness by gloss and textures peculiar to metal can be expressed with an outside 
surface. 

[0045]In the cock according to claim 2, since it had the valve gear, control of 
versatility, such as a stop of the flow of a fluid, a change, mixing of two or more sorts 
of fluids, regulation of the mixing ratio, and regulation of the rate of flow, can be 
carried out to the passage which it has in an inner member to flowing fluid. 
[0046]In the cock according to claim 3, since what stored the function of the valve 
gear in the housing of specified shape was used, the assembly of a valve gear can be 
performed apart from the assembly of a cock. Since the number of parts can be 
lessened also when attaching a valve gear to a cock, attachment of a cock can be 
made easy. Even when a defect arises in a valve gear, valve gears can be exchanged 
easily. 

[0047]In the cock according to claim 4, since the insertion aperture which inserts an 
inner member was established in the storage space which stores the inner member of 
an external member, when attaching a cock, insertion of an inner member can be made 
easy. 

[0048]In the cock according to claim 5, since it uses also [ holding part / which fixes 
an insertion aperture to the communication opening of the actuator of a valve gear or 
the entrance of a fluid, and fixes a cock to other structures ], the hole established in 
an external member can be lessened and, as a result, the intensity of an external 
member can be maintained. 

[Translation done,] 
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